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Methods

Reproductive-Endocrine Factors Influence 
Tau Pathology Burden and Accumulation in Women

Background Results

✓ Amyloid-dependent effects of reproductive/endocrine factors predominantly observed for
neocortical rather than medial temporal tau pathology

✓ Higher PAF associated with high tau in women with delayed hormone therapy initiation and earlier
menopause onset, but no convincing difference in PAF for high amyloid

✓ Findings highlight contribution of female-specific reproductive/endocrine factors to AD biomarkers
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• Women have nearly twice the lifetime risk of Alzheimer's disease (AD) compared to men1

• This increased risk extends beyond longevity, and emerging evidence suggests that
neuroendocrine factors contribute to this increased vulnerability2,3

• Women show greater tau burden/accumulation, especially with high β-amyloid (Aβ)3-6

• Yet, whether midlife reproductive-endocrine factors influence tau pathology, and whether
this depends on Aβ burden, remains unknown

3. Faster neocortical tau accumulation in
women with elevated amyloid and
history of surgical menopause

Continuous associations between reproductive-endocrine factors and tau burden were
assessed using general linear models/linear mixed-effects models, adjusting for age at tau PET
and cohort. Interaction models tested whether Aβ burden modified these associations.

Population attributable fractions (PAFs) for reproductive-endocrine factors were estimated for
A+, T+, and A+T+ status using cohort-specific cut-offs derived from a reference group (<75
years, CL <20). A+ = CL ≥20; T+ = MTL SUVR >2 SD above reference group.

Collaborators

Reproductive-endocrine factors:
Coding aligned across cohorts.
Aβ burden:
Centiloids (CL) were derived from
the closest tau PET scan.
Tau burden/ aggregation:
Baseline and follow-up medial-
temporal (MTL) & lateral parietal
(LP) SUVRs were extracted.
Cohort-specific SUVRs were re-
scaled using below-median
density-based normalization.

Data Pooling

1. To examine associations between reproductive-
endocrine factors and tau burden/accumulation,
accounting for Aβ burden, across pooled female
aging cohorts

2. To estimate population attributable fractions for AD
biomarker positivity associated with reproductive-
endocrine factors

Statistical Analyses:

Project:

2. Delayed initiation of HT and surgical intervention
(specifically hysterectomy) associated with higher
neocortical tau burden

1. In those with higher amyloid levels,
hormone therapy (HT) use associated
with lower MTL and LP tau burden

4. Highest population attributable fractions (PAF) for AD
biomarker positivity, in particular tau, in women with
early menopause and delayed initiation of HT

Multi-Cohort data

PAF for women with 
early menopause onset:

A+ = 2%; T+ = 10%; A+T+= 8 %

PAF for women with
delayed  HT initiation:

A+= 2.5%; T+= 22%; A+T+ = 14%

PAF for women with 
HT use:

A+ = 2%; T+ = -2.5%; A+T+= -2 %

Cohort-specific variation in HT use effect
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PAF for women with
surgical menopause:

A+ = 0.5 %; T+ = 2.5%; A+T+ = 3%

* no significant effect found for menopause-onset-age & bilateral oophorectomy
** continuous pooled models corrected for age & cohort, and LMM additionally for time
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PAF for women with
hysterectomy:

A+ = 2 %; T+ = 7%; A+T+ = 2%

PAF for women with
bilateral oophorectomy:

A+ = 2 %; T+ = 3%; A+T+ = 6%
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